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DETAILED ACTION 
Response to Amendment 

Applicant's amendments filed 4/17/06, have been fully considered and reviewed 
by the examiner. The examiner notes that claims 1-5 have been canceled and claims 
6-10 have been added. Currently claims 6-10 are pending in the application. 

Response to Arguments 

Applicant's arguments, see remarks, filed 4/17/06, with respect to claims 1-5 
have been fully considered and are persuasive. The 102 rejection of the claims has 
been withdrawn. The new claims limitations require that the 102 rejection be removed 
as the limitation that the ammonia to silane gas flow rate ratio be different is not taught 
explicitly by the prior art. 

Applicant's arguments filed 4/17/06 have been fully considered but they are not 
persuasive. The applicant has argued that the examiner's assertion that the thickness at 
the upper region is inherently larger than that at the sides and bottoms is not true. 

The examiner points to the Abe Reference (US Patent Application Publication 
No. 2002/0061659) to rebut these arguments. This reference clearly teaches that the 
thickness of the top layer is greater than that of the sides and bottom when fonning 
silicon nitride films by conventional CVD methods (figure 9, paragraphs 9-13). It 
teaches that this feature occurs do to the shadowing effect (paragraph 16). In fact the 
entire Abe reference is devoted to trying to limit the formation of the shadowing effect 
and create a film where the thickness at the top is the same as the thickness on the 



Application/Control Number: 10/529,535 Page 3 

Art Unit: 1762 

sides and bottom. Thus the reference is devoted to avoiding the goal of the applicant's 
invention by eliminating the feature that conventionally occurs. Of note is that despite 
their best efforts they could not create a film where the thickness of the top layer was 
equal to the thickness of the bottom side layers. While they did come close (paragraph 
43, figure 4), at no point did they actually reach the limitation where the thickness of the 
film at the sides was equal to or greater than the thickness on the top. Accordingly one 
of ordinary skill would reason from this that It is an Inherent property that the thickness 
of the film is greater on the top than on the sides and bottom and that while it is possible 
to control the ratio of the two thicknesses it was not found possible to actually make the 
two thicknesses equal or have the side thickness greater than the top thickness. 
Accordingly from the teachings of Abe one of ordinary skill would not be able to reason 
a method of depositing a film where the thickness of the top layer is less than or equal 
to the thickness of the side layer, therefore the Sato et al. reference while silent as to 
the thickness of the side and bottom relative to the top would have to have the 
conventional property that the thickness is greater In the top region than in the sides 
and bottom as this feature is Inherent as taught by Abe. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato et al. (US Patent Application Publication No. 2002/0048971). 

Referring to claim 6, Sato et al. discloses a method for depositing a nitride film 
using a chemical vapor deposition apparatus of a single chamber type comprising a 
process chamber comprising an inlet gas line through which process gases are 
introduced; a showerhead for spraying the introduced process gases; a heater on which 
the wafer is placed and a vacuum port for discharging the process gases (paragraphs 
74 and 75, figure 5) the method including; 

Depositing a first nitride film by performing a first nitride film deposition process 
while a mixture ratio of ammonia gas and silane gas, which are the process gases, 
injected in order to first deposit the nitride film is maintained at 100:1 (paragraphs 93 
and 94). depositing a first nitride film by performing a first nitride film deposition process 
while a mixture ratio of ammonia gas and silane gas, which are the process gases, 
injected in order to first deposit the nitride film is maintained in 100:1 or more 
(paragraphs 93 and 94) and; 

Depositing a second nitride film in situ at a different flow rate ratio of ammonia to 
silane (paragraph 26). It does not teach specifically to use a ratio of 100:1 or less in the 
second deposition process. However, Sato et al. teaches that the ratio of ammonia to 
silane adjusts the ratio of the thickness of the silicon nitride film deposited in a high 
gate-electrode-pattern density region to the thickness of the silicon nitride film deposited 
in a low density region (paragraph 93) and is open to the possibility that the ratio is less 
than 100:1. Therefore the ammonia to silane ratio is a result effective parameter in that 
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it effects the thickness ratio of the silicon nitride film deposited in different regions. It 
would have been obvious to have adjusted the ratio of the ammonia to silane gas to 
values in the claimed ranges through routine experimentation so as to optimize the ratio 
of the film thickness in a high gate-electrode-pattern density region to the thickness of 
the silicon nitride film deposited in a low density region, especially in the absence of a 
showing of a criticality for using values in the claimed ranges. 

Referring to claims 7-10 Sato et al. discloses an example where the silicon nitride 
layer is deposited with the process conditions: silane flow 20 seem, ammonia flow 1400 
seem, nitrogen flow 3600 seem, a pressure of 275 torr, and a temperature of 750 
(paragraph 78). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Howard E. Abramowitz whose telephone number is 571- 

272- 8557. The examiner can normally be reached on monday-friday 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy H. Meeks can be reached on 571-272-1423. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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